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(57) Abstract: Disclosed is a 
washing machine for preventing 
leakage of bubbles. The washing 
machine includes: a housing (10); 
a tub (20) installed inside the 
housing (10), for storing washing 
water, the tub (20) including at 
least one opening (21, 22, 23) 
and at least one pipe (21b, 22b, 
23b) connected with the opening 
(21, 22, 23); a drum (30) installed 
inside the tub (20) and configured 
to wash laundry; and cutoff 
means (100, 200, 300, 400) for 
preventing bubbles generated in 
the drum (30) and the tub (20) 
from being leaked to an outside 
through the opening (21, 22, 23) 
and the pipe (2Ib, 22b, 23b). 
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WASHING MACHINE 



TECHNICAL FIELD 

Tlie present invention relates to a washing machine, and more particularly, to a 
5 washing machine with a structure to prevent bubbles generated inside the washing 
machine from being leaked to an outside. 



BACKGROUND ART 

Generally, a washing machine has a drum equipped therein and washes laundry 
10 by rotating the drum. In this washing machine, there is also installed a tub for 
accommodating the drum, preliminarily storing washing water and feeding the stored 
washing water to the drum. The tub is connected with an inlet pipe, and the inlet pipe is 
connected with a detergent box so as to feed the detergent along the washing water to 
' the tub. 

15 However, the bubbles generated by the detergent during a washing are 

introduced into the detergent box through the inlet pipe to contaminate the detergent 
box. Further, the bubbles may be leaked to the outside through the detergent box and 
may contaminate the washing machine and the surrounding thereof. 

In particular, compared with the top loading type of washing machine in wliich 

20 the drum and the tub stand, the front loading type of washing machine causes more 
serious bubble generation, so that the leakage possibility of the generated bubbles 
increases. To this end, in the front loading type of washing machine, it is requested that 
the detergent particularly generating a small amount of bubbles be used. However, the 
use of such a detergent does not exclude the leakage possibility of the bubbles 

25 completely. 
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DISCLOSURE OF THE INVENTION 

Accordingly, the present invention is directed to a washing machine that 
substantially obviates one or more of the problems due to limitations and disadvantages 
5 of the related art. 

An object of the present invention is to provide a washing machine which 
enables to prevent bubbles generated in the drum and the tub from being leaked. As 
bubble cutoff means, a valve assembly for closing the opening and the pipe is installed 
in the opening to selectively close the pipe. 

10 Additional features and advantages of the invention will be set forth in the 

description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure particularly pointed out in the 
written description and claims thereof as well as the appended drawings. 

15 To achieve these and other advantages and in accordance with the purpose of 

the present invention, as embodied and broadly described, there is provided a washing 
machine including: a tub installed inside a housing, for storing washing water, the tub 
including at least one opening and at least one pipe connected with the opening; a drum 
installed inside the tub and configured to wash laundry; and cutoflF means for 

20 preventing bubbles generated in the drum and the tub from being leaked to an outside 
through the opening and the pipe. 

The opening is an inlet opening for feeding washing water from an external 
water feed source within the tub and the pipe is an inlet pipe connected with the inlet 
opening. Alternatively, the opening is a ventilation opening for inflowing external air 

2 5 into the tub and the pipe is a ventilation pipe connected with the ventilation opening. 



1 
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Preferably, the cutoff means comprises a valve assembly installed in the 
opening, for selectively opening and closing the pipe such that the bubbles generated in 
the drum and the tub are not leaked to the outside. 

Preferably, the valve assembly comprises: a valve installed in the opening and 
5 configured to ascend by the bubbles; and a guide provided in tiie opening, for guiding 
the movement of the valve. 

The valve assembly is provided in the opening and is installed within an 
extension pipe coupled with the pipe. Also, the valve is smaller than the opening and is 
larger than the diameter of the pipe. 
10 Preferably, the pipe has a diameter that is partially reduced adjacent to the 

opening such tiiat the pipe is stably closed by the valve. More preferably, the pipe has a 
rib inwardly extended from an inner circumferential siuface thereof, or is a corrugated 
tube or a bellows tube having a plurality of corrugations. 

In a first type of the valve assembly, the valve is a floating body with a 
1 5 predetermined size, and preferably has a circular section. 

In addition, the gviide is a plurality of ribs extended fix)m the inner 
circumferential surface of the opening by a predetermined length. The rib is extended 
to have a predetermined interval fi-om the valve, and has an extending portion extended 
firom an end thereof, for supporting the valve. 
20 In a second type of the valve assembly, the valve comprises: a floating body 

with a predetermined size; and an elastic member enclosing the floating body. The 
floating body is made of Styrofoam and the elastic member is made of rubber. 
Preferably, the floating body has a circular section. 

Preferably, the valve has a beveled upper surface. More preferably, the valve is 
25 a conic type. 
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In addition, the guide is a plurality of ribs extended from an inner 
circumferential surface of the opening by a predetermined length. The respective ribs 
are extended to have a predetermined interval from the valve, and have an extending 
portion extended from an end thereof, for supporting a lower portion of the valve. 
5 Preferably, the valve further comprises an extending portion extending from a 

lower portion of the floating body and inserted between the extending portions of the 
respective ribs. More preferably, an interval between the valve and the rib is greater 
than an interval between the extending portion of the valve and a stepped portion of the 
rib. 

10 In a third type of the valve assembly, the valve comprises: a floating body 

having a convex surface; and an axial part extending from a lower portion of the 
floating body so as to-be guided by the guide. The floating body is a hemispherical cell. 
Preferably, the floating body further comprises a flange horizontally extended from an 
edge thereof. Preferably, the axial part is a hollow shaft, and more preferably, 

1 5 comprises an outer circumferential svirface covered with an elastic material layer. 

Further, the guide comprises: a hub movably accommodating the axial part and 
supporting a lower portion of the floating body; and a pluraUty of ribs extended 
between an outer circumferential surface of the hub and an inner circumferential 
surface of the opening. The rib has a length which is constant at a location adjacent to 

20 the inner circumferential surface of the opening and increases at a location adjacent to 
the outer circxmiferential surface of the hub. 

Preferably, the valve further comprises an elastic member provided on an outer 
circumferential surface of the axial part and positioned between the hub and the 
floating body. More preferably, the elastic member comprises a buffer protrusion 

2 5 formed at a lower end thereof. 
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In the meanwhile, it is preferable that the valve assembly further comprises a 
plate member installed at a lower portion of the valve, for partially closmg the opening 
such that the valve does not ascend by air flow. Here, the plate member is a circular 
plate type, and the plate member has a size that is equal to or greater than the section of 
5 a lower portion of the valve. In more detail, the plate member further comprises: at 
least one leg vertically extended from the lower surface thereof; and a hook formed at 
an end of the leg and fixed to a part of the guide. 

Also, the cutoflF means further comprises a joint assembly for fixmg the pipe to 
the housing and partially closing the pipe such that the bubbles are not leaded to the 
10 outside. 

The joint assembly comprises: a penetration hole formed in the housing; and an 
extension pipe including a vertically extended inner barrier rib inserted into the 
penetration hole and coupled with the pipe. 

The penetration hole comprises a rib vertically formed at a circxunference 
15 thereof, and the extension pipe comprises a flange configured to be in contact with the 
hoxising. Also, the penetration hole further comprises at least one cutout portion, and 
the extension pipe further comprises at least one hook formed at a predetermined 
interval on an outer circvimferential surface thereof and inserted into the cutout portion. 

The extension pipe further comprises a plurality of protrusions formed on tlie 
20 flange, and a plurality of auxiliary penetration holes into which the plurality of 
protrusions are inserted are formed at a circumferential portion of the penetration hole. 
Here, the protrusions further comprise a cylindrical type protrusion or a hemispherical 
type protrusion. More preferably, a cutout groove having a predetermined length is 
formed around the protrusion such that the protrusion is elastically connected with the 
25 flange. 
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According to the aforementioned invention, bubbles are not disciiarged outside 
the washing machine, so that the contamination of the washing machine is prevented. 

It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPnON OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description 
serve to explain the principles of the invention. 

In the drawings: 

FIG. 1 is a side sectional view of a washing machine according to the present 
invention; 

FIGs. 2A to 2C are sectional views of a valve assembly according to a first 
embodiment of the present invention; 

FIG. 3 is a plan view of the opening of the valve assembly according to the 
first embodiment of the present invention; 

FIG. 4 is a sectional view showing a modified example of the first embodiment 
shown m FIGs. 2A to 2C; 

FIG- 5 is a perspective view of a plate member equipped in the modified 
example of FIG. 4; 

FIG. 6A is a plan view of the valve assembly according to the modified 
example of FIG. 4; 

FIG. 6B is a partial sectional view taken along the line of FIG. 6A; 
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FIGs. 7A and 7B are sectional views of a valve assembly according to a second 
embodiment of the present invention; 

FIG. 8 is a plan view of the opening of the valve assembly according to the 
second embodiment of the present invention; 
5 FIG. 9 is a sectional view showing a modified example of the second 

. embodiment shown in FIGs. 7 A and 7B; 

FIG. 10 is a plan view of a valve assembly according to a modified example of 

FIG. 9; 

FIGs. 11 A and 1 IB are sectional views of a valve assembly according to a third 
1 0 embodiment of the present invention; 

FIG. 12 is a plan view of the valve assembly according to the third 
embodiment of the present invention; 

FIGs. 13 A and 13B are sectional views of the third embodiment shown in FIGs. 
llAandllB; 

15 FIGs. 14A and 14B are plan views of the opening of the valve assembly 

according to the modified example of FIGs. 13 A and 13B; 

FIGs. 15A and 15B are sectional view and firont view of a joint assembly 
according to the present invention; 

FIGs. 16A to 16C are partial sectional views showing an assembly process of 
2 0 the joint assembly according to the present invention; 

FIG. 17A is a partial sectional view taken along the line II-II of FIG. 16C; and 
FIG. 17B is a partial sectional view taken along the line III-III of FIG. 16C. 



BEST MODE FOR CARRYING OUT THE INVENTION 
25 Reference will now be made in detail to first and second preferred 
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embodiments of the present invention, examples of which are illustrated in the 
accompanying drawings. Wherever ix)ssible, the same reference nmnbers will be 
used throughout the drawings to refer to the same or like parts, and additive explanation 
thereof will be omitted. 
5 FIG. 1 is a side sectional view of a washing machine according to the present 

invention, and the washing machine is described with reference to FIG. 1. The washing 
machine shown in FIG. 1 is the front loading type, but is nearly the same as the top 
loading type except that the tub 20 and the drum are laid. Accordingly, for the briefiiess 
of description, the invention will be described with reference to the washing machine of 
10 the front loading type, but it will be equally applied to the washing machine of the top 
loading type. 

As shown in FIG. 1, the washing machine according to the present invention 
includes a hoxising 1 0, and a tub 20 and a drum 30 installed within the housing 1 0. 

The housing 10 is designed such that various kinds of elements are installed 
15 therein, and it protects these elements. On the front of the housing 10, there is installed 
a door 11 configured to open and close the entrance connected with the drum 10. A 
control panel 12 is installed on the housing 10. A user instructs the operation of the 
washing machine using the control panel 12, and puts laundry in or out of the drum 30 
through the door 1 1 . 

20 The tub 20 preliminarily stores washing water so as to supply washing water 

into the inner tub at a constant amount during the washing. The tub 20 is elastically 
fixed within the housing by using damping xmits 13 a, 13b. A penetration hole 23 is 
formed at the center of the bottom fece of the tub 20, and a drive shaft connected with 
the drum 30 is installed through the penetration hole 23. In addition, the tub 20 includes 

25 a plurality of openings 2 1 , 22, 23 and pipes 21b, 22b, 23b connected with the openings 
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21, 22, 23. These openings 21, 22, 23 have extension pipes 21a, 22a, 23a, and the 
respective pipes 21b, 22b, 23b can be more firmly connected to the extension pipes 21a, 
22a, 23a. The tub 20 can be connected with various external devices that are necessary 
for operating the tub 20 by using the openings 21, 22, 23 and the pipes 21b, 22b, 23b. 
5 In more detail, the tub 20 has an inlet openiiig 21 for inflowing washing water and an 
inlet pipe 21b connected to the inlet opening 21. The inlet pipe 21b is connected 
between the inlet opening 21 and a detergent box 21c, and is again extended to an 
external water supply source through the housing 10 firom the detergent box 21c. The 
washing water is supplied fi-om the water supply source into the tub 20 via the inlet 

10 pipe 21b, the detergent box 21c and the inlet opening 21 along with the detergent. An 
outlet opening 23 is formed in the tub 20, and an outlet pipe 23b is connected to the 
outlet opening 23. The outlet pipe 23b is extended to an external drain unit. Used 
washing water is drained through the outlet opening 23 and the outlet pipe 23 b. 

In the meanwhile, the drum 30 of the large capacitive washing machine is large 

15 in size, a child may enter the inside of the drum 30. To this end, although the door 1 1 is 
closed, a ventilation opening 22 is formed at the tub 20 such that the child breathe 
within the drum 30. Also, a ventilation pipe 22b is installed to be connected to the 
ventilation opening 22 and conmiunicates with the outside of the washing machine. 
Accordingly, the ventilation pipe 22b and the ventilation opening 22 function to supply 

2 0 extemal air into the tub 20, thereby preventing the child fi-om being suffocated. 

The drum 30 acconmiodates laundry and is rotatably installed within the tub 20. 
In addition, the drum 30 includes a plurality of penetration holes 30a such that washing 
water is introduced from the tub 20. A plurality of baffles 30b are attached to an inner 
circumferential surface of the drum 30 such that the laundry is easily mixed. In the 

2 5 meantime, a drive part 40 is installed adjacent to the tub 20 and provides a power to the 
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drum 30 so as to rotate the drum 30. The drive part 40 generally inclxides a motor, a 
clutch or the like, and is operatably connected by the drum 30 and the drive shaft as 
aforementioned. 

In the operation of the washing machine, washing water and detergent are 
5 mixed with each other by the rotation of the drum 30 so that bubbles are generated. 
These bubbles may be leaked oxitside the washing machine through the openings 21, 22, 
23 and the pipes 21b 22b, 23b. For instance, the bubbles are leaked outside the washing 
machine through the detergent box 21c via the inlet opening 21 and the inlet pipe 21b. 
As shown in FIG. 1, since the ventilation opening 22 and the ventilation pipe 22b 

10 directly communicate with the outside of the washing machine, the bubbles can be 
easily leaked through the housing 10. To this end, the washing machine of the present 
invention includes cutoff means for preventing the bubbles from being leaked to the 
outside of the washing machine. On the other hand, the outlet opening 23 and the outlet 
pipe 23b do not communicate with the outside, and they periodically drain the washing 

15 water. Since the possibility in the leakage of the bubbles through the outlet opening 23 
and the outlet pipe 23b is small, the cutoff means is more effective in the inlet opening 
21 and the ventilation opening 22. Accordingly, in the below, the cutoff means will be 
mainly described with embodiments applied to the inlet opening 21 and the ventilation 
opening 22, but it is apparent that these embodiments can be applied to the outlet 

20 opening 23, 

First, since the bubbles start to be leaked from the opening, it is effective to 
block the bubbles at the opening. Accordingly, a valve assembly as the cutoff means is 
installed in the opening, and is configured to close the pipes connected to the opening 
so as to block the bubbles. This valve assembly wiU be in more detail described in the 
2 5 below along with various embodiments. 
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FIGs. 2A to 2C are sectional views of a valve assembly according to a first 
embodiment of the present invention, and FIG. 3 is a plan view of the opening of the 
valve assembly according to the first embodiment of the present invention. Also, FIG. 4 
is a sectional view showing a modified example of the first embodiment shown in FIGs. 
5 2Ato2C. 

As shown in FIG. 2 A, the valve assembly 100 according to the first 
embodiment of the present invention includes a valve 110 installed in the inlet opening 
21 and the ventilation opening 22 (hereinafter referred to as "openings"), and a gxiide 
120 installed within the openings 21, 22. The valve assembly 100 may be installed 

10 directly on the inner circumferential surface of the openings 21, 22, bxit is preferably 
installed within the extension pipes 21a, 22a formed in the openings 21, 22 so as to 
operate stably. In the valve assembly 100, the valve 10 is configured to be movable up 
and down within the openings 21, 22, and the guide 120 is configured to guide the 
movement of the valve 110. The valve 110 should be smaller than the openings, more 

15 precisely, the extension pipes 21a, 22a so as to enable the flow of detergent and air 
through the openings 21, 22 and the smooth movement. In addition, the valve 110 is 
formed greater than the diameter of the inlet pipe 21b and the ventilation pipe 22b 
(hereinafter referred to as "pipes") so as to close the pipes 21b, 22b. In other words, the 
diameters of the pipes 21b, 22b may be designed smaller than the size of the valve 110 

20 such that the pipes 21b, 22b are closed by the valve 110. Further, it is desirable that the 
diameters of the pipes 21b, 22b be partially reduced aroxmd the openings 21, 22 such 
that the pipes 21b, 22b can be more stably closed by the valve 110. For this, the pipes 
21b, 22b can have a rib 24 placed adjacent to the openings 21, 22. The rib 24 is, as 
shown in the drawings, extended radially and inwardly fix>m the inner circumferential 

25 surface of the pipes 21b, 22b. In addition, as shown in FIG. 2C, the pipes 21b, 22b may 
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be a corrugated pipe or a bellows pipe. These pipes have a plvirality of corrugations 24a, 
and these corrugations 24a result in the reduction of the diameter like the 
aforementioned rib 24. Accordingly, the valve 110 is in contact with the rib 24 or the 
corrugations 24a during the movement thereof, thereby closing the pipes 21b, 22b more 
5 firmly. 

Hereinafter, the first embodiment is described in more detail. As shown in the 
drawings, the valve 110 includes a floating bodying body with a predetermined size. 
The valve 1 10 is made of a liglitweight material, for example, Styrofoam, and can thus 
ascend by the bubbles. As aforementioned, the valve 110 is formed at least larger than 

10 the pipes 21b, 22b, and is preferably configured to have a circular section to correspond 
to the shapes of the extension pipes 21a, 22a and the pipes 21b, 22b. Also, the guide 
120, as shown in FIG. 3, includes a plurality of ribs extended by a predetermined length 
from the inner circumferential surface of the openings 21, 22. As aforementioned, the 
ribs 120 may be formed more stably on the inner circxmiferential surface of the 

15 extension pipes 21a, 22a. These ribs 120 are extended to have a predetermined interval 
from the valve 110, thereby capable of movably guiding the valve 110. Also, each of 
the ribs 120 includes an extending portion 121 radially and inwardly firom an end 
thereof. The extending portion 121 is protruded firom the rib 120 to form a stepped 
portion. Accordingly, the extending portion 121 supports the valve 110 such that the 

20 valve 1 10 is located within the openings 21, 22 and the extension pipes 21a, 22a. 

In the meanwhile, the valve 120 may ascend even by air flow through the 
openings 21, 22 as well as the bubbles. For instance, in case the door 11 of the washing 
machine is closed fast, the air within the tub 20 and the drum 30 flows fest through the 
openings 21, 22 by the movement of the door 11. As a result, the valve 110 closes the 

25 pipes 21b, 22b. However, the closing of the pipes 21b, 22b allows the tub 20 and the 
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dnim 30 to be sealed, so that a piessiare is instantly generated within the tub 20 and the 
drum 30. The generated pressure causes the door not to be closed. Accordingly, as 
shown in FIG. 4, it is desirable that a plate member 130 be installed below the valve 
110 such that the valve 1 10 is not influenced by the air flow. 
5 Referring to FIGs. 4 and 6A, the plate member 130 closes the openings 21, 22 

and the extension pipes 21a, 22a such that the air flow does not reach directly the valve 
110. However, as shown in the drawings, since the plate member 130 partially closes 
the openings 21, 22 and the extension pipes 21a, 22a, it permits the smooth supply of 
the washing water in the inlet opening and the smooth air flow in the ventilation 

10 opening 22. As shown in FIG. 5, the plate member 130 is preferably a circular plate 
type to approximately correspond with the shape of the valve 110. Also, in order to 
block an abrupt air flow and detour the air flow from the valve 110, it is desirable that 
the size of the circular plate member 130 be equal to or greater than the size of the 
lower side of the valve 110 facing with the circular plate member 130. 

15 In addition, the plate member 130 is mounted on an extending portion 121 of 

the rib, so that the valve 1 10 is supported by the plate member 130. As shown in FIG. 5, 
the plate member 130 further includes legs 131 extending from the lower surface 
thereof and hooks 132 formed at ends of the legs 131. The legs 131 are, as shown in 
• FIG. 6 A, extended paiallel to the ribs 120, and are supported such that the plate 

2 0 member 1 30 does not shake by the ribs 120. Also, as shown in FIG. 6B, tiie hook 1 32 is 
latched by a lower end of the rib 120, thereby fixing the plate member 130 to the rib 
120. 

A valve assembly according to a second embodiment of the present invention 
is shown in FIGs. 7A and 7B, and FIG. 8, and the second embodiment will be 
2 5 described in detail with reference to these drawings. 
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Similarly with the valve assembly 100 of the first embodiment, a valve 
assembly 200 of the second embodiment includes a valve 210 installed within openings. 
21, 22 and a guide 220. Preferably, the valve 210 ind the guide 220 are installed within 
extension pipes 21a, 22a- The basic characteristics of the valve 210 and the guide 220 
5 are the same as those of the valve 110 and the guide 120 according to the first 
embodiment In other words, the valve 210 is guided by the guide 210 and is movable 
up and down. The size of the valve 210 and the diameters of the pipes 21b, 22b are 
properly designed such that the pipes 21b, 22b are closed by the valve 210. Also, the 
pipes 21b, 22b may have a rib 24 such that the valve 210 is latched with ease. 
10 Alternatively, the pipes 21b, 22b may have a plurality of corrugations 24a as shown in 
FIG. 2C. 

In the second embodiment described above, the valve 210 includes a floating 
body 211 with a predetermined size, and an elastic member 212 enclosing the floating 
body 211. Like the first embodiment, the floating body 211 can be made of Styrbfoam 

15 that is a lightweight material, and has a circular section to be appropriate for the 
circular type of openings 21, 22, the extension pipes 21a, 22a, and the pipes 21b, 22b. 
Since this floating body 211 is made of a lightweight and weak material (i.e., 
Styrofoam), it may be gradually fractured with being in contact with the pipes 21b, 22b 
and the guide 220 during the ascent or descent by the bubbles. Accordingly, the elastic 

2 0 member 212 preferentially protects the floating body 211, and may be preferably made 
of rubber. Since the elastic member 212 absorbs impact, it reduces the noise generated 
by the movement of the valve 210. At least one beveled siuface is preferably formed at 
an upper side of the valve 210. In other words, the beveled surface is formed at the 
upper side of the floating body 211, and a beveled surface is formed at the same 

25 location of the elastic member 212 so as to enclose the floating body 211. This is 
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because, although the valve 10 ascends obliquely by some degree, the beveled surface 
enables the valve 210 to precisely close the pipes 21b, 22b while being guided by the 
pipes 21b, 22b. More preferably, beveled surfaces are continuously formed around the 
valve 210, which enable to guide the floating body 211 and precisely close the pipes 
5 21b, 22b although the valve is oblique in any direction. As shown in the drawings, 
these continuous beveled surfaces substantially permit the valve 210 to have a conic 
structure. 

As shown in FIG. 8, the guide 220 is substantially similar to the guide 120 of 
the first embodiment. In other words, the guide 220 includes a plurality of ribs 220 

10 extended from the inner circumferential surfaces of the openings 21, 22 or the 
extension pipes 21a, 22a so as to have a predetermined interval from the valve 210. 
Also, each of the ribs 220 has an extending portion 221 radially extended from an end 
thereof, and the valve 20 is supported by the extending portion 221 . 

In addition, as shown in FIGs. 9 and 10, for the valve 210 so as not to ascend 

15 due to the air flow, a plate member 230 is installed below the valve 210. The plate 
member 230 includes legs 231 extended from the lower side thereof and hooks 232 
formed at ends of the legs 231 and fixed to lower ends of the ribs 220 like the first 
embodiment. Since the plate member 230 is the same as the plate member 130 of the 
first embodiment, its detailed description will be on^tted. 

20 As shown in FIGs. 7A, 7B and 9, the floating body 211 may fiirther include an 

extending portion 211a vertically extended from a lower side thereof. The extending 
portion 211 a is inserted between the extending portions 221, and thereby is supported 
and guided by the extending portions 221. In case the aforementioned plate member 
230 exists, a penetration hole 230a for the extending portion 211a is formed in the plate 

25 member 230 as shown in FIG. 10, and the extending portion 211a is guided and 
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supported even by the penetration hole 230a. Accordingly, the whole of the valve 210 
can ascend or descend more stably by the extending portion 211a. In the meanwhile, 
the interval (t2) between the valve 210 and the rib 220 is preferably greater than the 
interval (tl) between the extending portion 211a and the extending portion 221. By 
5 adjusting the aforementioned intervals, the valve 210 is movable without contacting 
with the rib 220, and the extending portion 211a can be well supported and guided by 
the extending portion 22 1 . 

Hereinafter, a valve assembly according to a third embodiment of the present 
invQition will be described in more detail. 

1 0 FIGs. 1 1 A and 1 IB are sectional views of a vsdve assembly according to a third 

embodiment of the present invention, and FIG. 12 is a plan view of the valve assembly 
according to the third embodiment of the present invention. 

Similarly with the valve assemblies of the first and second embodiments, a 
valve assembly 300 of the third embodiment includes a valve 210 installed within 

15 openings 21, 22 or extension pipes 21a, 22a, and a guide 220. Since general 
characteristics related with the valve 210, the guide 220 and the extension pipes 21a, 
22a are described in the foregoing first and second embodiments, detailed description 
thereof will be omitted. 

hi the third embodiment, the valve 310 includes a floating body 311 and an 

2 0 axial part 312 extended from the bottom surface of the floating body 311. The floating 
body 311 is formed to have a convex svirface as a whole as shown in FIGs. UA and 
IIB. The convex surface is guided by the inner circumferential surface of the pipes 21b, 
22b during its ascent, thereby permitting the floating body 311 to precisely and easily 
close the pipes 21b, 22b. The floating body 311 is preferably a hemispherical shell 

25 having a convex curvature as a whole so as to reduce its weight. Like the first and 
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second embodiments, the floating body 311 is made of Styrofoam that is a lightweight 
material. Alternatively, the floating body 311 may be made of plastic material owing to 
its lightweight property. Accordingly, the strength of the floating body 3 1 1 is reinforced, 
and endurance is also enhanced. In addition, since the floating body 311 that is the 
5 hemispherical shell has a space formed therein, it is subject to a leirger buoyancy from 
the bubbles and thus ascends with ease. In the meanwhile, it is desirable that the 
floating body 311 further include a flange 311a horizontally extended from an edge 
thereof so as to be stably in contact with the pipes 21a, 21b. The axial part 312 is 
guided by the guide 320 so that the valve 310 moves stably. In order to reduce the 

1 0 weight of the valve 310, the axial part 3 12 is preferably formed in a hollow shaft. 

As shown in FIG. 12, the guide 320 includes a hub 321 arranged within the 
openings 21, 22 and the extending portions 21a, 22a, and ribs 322 connecting the hub 
321 with the openings 21, 22/the extension pipes 21a, 22a. The hub 321 accommodates 
the axial part 312 movably, and supports the floating body 311 so as to be located 

15 within the extension pipes 21a, 22a. The ribs 22 are substantially extended from the 
outer circumferential surface of the hub 321 to the inner circumferential surfaces of the 
openings 21, 22 and the extension pipes 21a, 22a. As shown in FIG. 11 A, the length of 
the rib 322 placed around the hub 321 is formed preferably longer than other portions. 
Accordingly, the bonding length between the hub 321 and the ribs 321 is lengthened, so 

2 0 that the ribs 32 1 are firmly connected vsdth the hub 32 1 . 

Also, as shown in FIG. 13 A to FIG. 14B, in order to prevent the ascent of the 
v£dve 310 due to the air flow, a plate member 330 is installed below the valve 310. 
Since the general characteristics of the plate member 330 are described in the first and 
second embodiments, its detailed description will be omitted. 

25 The plate member 330 is mounted on the ribs 322. For this structxure, the ribs 
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adjacent to the inner circumferential surfaces of the openings 21, 22 and the extension 
pipes 21a, 22a have a constant length. As shown in FIGs. 14A and 14B, the plate 
member 330 further includes a penetration hole 330b and a plurality of slots 330a for a 
long rib 323 around the hub so as to be mountable on the rib 322. Also, the plate 
5 member 330 includes legs 331 extended from the lower side thereof and hooks 332 
formed at ends of the legs 331. As shown in FIGs. 13 A and 14A, the legs 331 are 
extended to have a constant interval from the ribs 322, and are supported on the outer 
circumferential surface of the hub such that the plate member 330 does not shake. Also, 
the hooks 332 are latched with lower ends of the hub 321 to fix the plate member 330 

10 to the hub 321. On the otlier hand, as shown in FIGs. 13B and 14B, the legs 331 are 
extended parallel to the ribs 322 and are supported by the ribs 322 such that the plate 
member 330 does not shake. In addition, the hooks 332 are latched with lower ends of 
the ribs 322 to fix the plate member 330 to the ribs 322. 

The valve 310 may further include an elastic member 313 provided on the 

15 outer circumferential surface of the axial part 312. The elastic member 313 has a ring 
shape substantially, and is installed to be in contact with the ixmer surface of the 
floating body 311. The elastic member 313 is interposed between the upper side of the 
hub 321 and the inner surface of the floating body 311. Accordingly, the elastic 
member 313 elastically supports the valve 310 so as to prevent impact and noise. 

2 0 Preferably, a protrusion 3 1 3a is further formed at a lower end of the elastic member 313. 
The protrusion 313a is easily deformed when it is m contact with the upper side of the 
hub 321, thereby preventing impact and noise more effectively. On the other hand, on 
the outer circumferential siirface of the axial part 3 12, an elastic material layer 312a can 
be formed. The elastic material layer 3 absorbs the impact between the hub 321 and the 

25 axial part 312 during the elevation of the valve 310, thereby capable of reducing noise 
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remarkably. 

In the meanwhile, although the aforementioned valve assemblies 100, 200, 300 
block bubbles, if the bubbles are generated excessively, the bubbles may be leaked to 
the outside of the washing machine even through the aforementioned valve assemblies. 
5 As shown in FIG. 1 , in order to fix the pipes 21b, 22b to the housing 10 and connect the 
pipes 21b, 22b with external pipes if necessary, a joint assembly 400 is installed. Since 
the joint assembly 400 is located at a boundary of the washing machine, e.g., in the 
housing 10, the bubbles can be blocked lastly and perfectly at the joint assembly 400. 
Accordingly, the joint assembly 400 is further included in the present invention as the 

1 0 cutoff means and will be described in more detail. 

FIGs. 15A and 15B are sectional view and front view of a joint assembly 
according to the present invention. 

The joint assembly 400 of the present invention includes a penetration hole 410 
formed in the housing 10 and an extension pipe 420 inserted into the penetration hole 

15 410. The extension pipe 420 is connected with the pipes 21b, 22b and is also inserted 
into the penetration hole 410, thereby fixing the pipes 21b, 22b to the housing 10. The 
housing 10 is extended to be coupled with an external pipe outside the washing 
machine, so that the pipes 21b, 22b are coimected with the external pipe. Like this, a 
vertically extended inner barrier rib 420a is formed within the extension pipe 420 as 

20 shown in the drawings. The inner barrier rib 420a results in partially closing the 
extension pipe 420 and partially closing the pipes 21b, 22b connected to tlie extension 
pipe 420. Accordingly, no matter how much the amount of the generated bubbles is, 
since the amount of the bubbles leaked from the valve assemblies 100, 200, 300, 400 is 
small, the inner barrier rib 420a prevents the bubbles from being leaked. 

25 Referring to FIGs. 16A to 16C, a rib 411 for guiding the extension pipe 420 is 
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formed along the circumference of the penetration hole 410. A flange 421 is formed on 
the outer circumferential surface of the extension pipe 410, and is in contact with the 
housing 10 placed aroxmd the penetration hole 410 so as to support the extension pipe 
420. Also, the penetration hole 410 includes at least one cutout portion 412 formed in 
5 the rib 412. The cutout portion 412 is extended by a predetermined length to the 
housing 10 located around the penetration hole 410. At least one hook 422 is formed on 
the outer circumferential surface of the extension pipe 420. The hook 422 consists of 
two ribs that are normal to and cormected with each other, and it has an angle shape 
substantially. In more detail, the hook 422 includes a first member 422a extended along 

10 the length direction of the extension pipe 420, and a second member 422b extended 
perpendicularly to the first member 422a. When the extension pipe 420 is coupled with 
the penetration hole 410, the hook 422 is inserted throxigh the cutout portion 412 and 
latched to the rib 411. 

Around the penetration hole 410, there are formed a plurality of auxiliary 

1 5 penetration holes 413. A plurality of protrusions 421a, 421b which are inserted into the 
auxiliary penetration holes 412 are formed on the flange 421. The protrusions include a 
cylindrical protrusion 421a and a hemispherical protrusion 421b, and they are formed at 
a predetermined interval. Also, a cutout groove 421c having a predetermined length is 
formed in the flange aroimd the protrusions 421a, 421b, and permits the protrusions 

20 42 1 a, 42 1 b to be elastically connected. In other words, as shown in the drawings, a kind 
of leg coimecting the protrusions 421a, 421b with the flange 421 is formed by the 
cutout grooves 421c. The leg is elastically deformed such that the protrusions 421a, 
421b are easily inserted into the auxiliary penetration holes 413. 

In case the joint assembly 400 is coupled to the housing 10, as shown in FlGs. 

25 16A and 16B, the extension pipe 420 is inserted into the penetration hole 410 while the 
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hook 422 is inserted into the cutout portion 412. During the insertion of the extension 
pipe 420, the protrusions 421a, 421b are not inserted into the auxiliary penetration 
holes 413, and are pushed backward by the elastic deformation of the leg with being in 
contact with the housing 10. After that, as shown in FIG. 16C, by rotating the extension 
5 pipe 420, the hook 422 is engaged with the rib 411. In more detail, the first member 
422a of the hook 422 is latched to a side portion of the rib 41 1 to thereby determine the 
coupling position of the extension pipe 420. The second member 422b is latched to an 
end of the rib 411 to prevent the separation of the extension pipe 420. Also, the 
protrusions 421a, 421b pushed backward during the rotation of the extension pipe 420 

10 pemMt the extension pipe 420 to rotate smoothly. If the protrusions 421a, 421b reach 
the corresponding auxiliary penetration holes 413, the protrusions 421a, 421b are 
restored and inserted into the auxiliary penetration holes 413. As shown in FIG. 17A, 
the cylindrical protrusion 421a is firmly fixed to the housing 10 so as not to rotate the 
extension pipe 420 arbitrarily. Also, as shown in FIG. 17B, the hemispherical 

15 protrusion 421b separates the flange 421 from the housing 10 to thereby prevent the 
vibration of the washing machine fix)m being transferred to the flange 421 during its 
operation. Accordingly, the pipes 21b, 22b are not separated firom the extension pipe 
420 by the vibration of the washing machine. 

By the aforementioned coupling structure, the joint assembly 400 can prevent 

2 0 leakage of bubbles and be coupled firmly to the housing 1 0 without a coupling member. 

Hereinafter, operation of the washing machine according to the present 
invention will be described in detail with reference to the accompanying drawings. 

First, after putting laundry in the drum 30 using the door 1 1 , a user instructs to 
wash the larmdry using the control panel 12. According to the user's instruction, 

25 washing water is fed into the tub 20 along with detergent fix>m an external water supply 
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point via the inlet pipe 21b, the detergent box 21c and the inlet opening 21. Here, in the 
valve assemblies according to the respective embodiments, the valves 110, 210, 310are 
placed on the extending portions 121, 221 of tiie ribs 120, 220, 320 or the hub 321, and 
the washing water and the detergent flow between the valves 110, 210, 310 and the 
5 inlet opening 21/the extension pipe 21a and are then fed into the tub 20. Similarly, 
although a child enters the drum 30, air introduced into the ventilation pipe 21b can be 
fed into the tub 20 and the drum 30 through a space between the valves 110, 210, 310 
and the ventUation opening 22/the extension pipe 22a such that the child can breathe. 
The washing water and the detergent stored in the tub 20 are introduced into the drum 

10 30 through the penetration hole 30a and are absorbed in the laimdiy. 

After the water feeding step for a predetermined time interval, the drum 30 is 
rotated by the drive part 40 to start the weishing. By the rotation of the drum 30, the 
detergent, the washing water and the lavmdry are mixed, so that bubbles are generated 
from the detergent. During the washing step, the bubbles are continuously increased 

15 and the tub 20 is filled with the bubbles. The bubbles ascend into the extension pipes 
2 1 a, 22a to elevate the valves 1 1 0, 2 1 0, 3 1 0. 

In the first and second embodiments of the valve assemblies 100, 200, as 
shown in FIGs. 2B and 7B, the valves 110, 210 ascend with being subject to a 
buoyancy fit)m the bubbles, and precisely close the pipes 21b, 22b with being guided 

20 by the guides 120, 220. Also, in the third embodiment of the valve assembly 300, as 
shown in FIG. 1 IB, the floating body 311 of the valve ascends while being subject to 
buoyancy, and the axial part 312 is guided by the hub 321 of the guide. The floating 
body 3 1 1 of the valve continues to ascend and closes the pipes 21b, 22b. 

Accordingly, the bubbles are blocked so as not to be leaked to the outside along 

25 the pipes 21b, 22b. While the openings 21, 22 and the extension pipes 21a, 22a are 
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fiUed with the bubbles, the valves 110, 210, 310 continuously close the pipes 21b, 22b 
such that the bubbles are not leaked. Meanwhile, if the bubbles are generated too much, 
a little amount of the bubbles may be introduced into the pipes 21b, 22b from the valve 
assemblies 100, 200, 300. However, since the bubble is a little amount, it can be 
5 completely blocked by the inner barrier rib 420a of the joint assembly. 

After an elaf)se of a predetermined time, the bubbles disappear gradually and 
the weight of the valve becomes larger than the buoyancy due to the bubbles, so that 
the valve descends. In the cases of the first and second embodiments, as shown in FIGs. 
2 A and 7A, the valves 110, 210 descend with being again guided by the guides 120, 
10 220, and are mounted on the extending portions 121, 221 of the guides. Also, in the 
case of the third embodiment, as shown in FIG. 1 1 A, the floating body 311 of the valve 
is mounted on the hub 321 while the axial part 312 is again guided by the hub 321. 
Accordingly, the pipes 21b, 22b are opened such that washing water or external air is 
smoothly introduced. 

15 As described above, the valve assemblies 100, 200, 300 close the pipes 21b, 

22b whenever the drum 30 and the tub 20 are filled with the bubbles, and open the 
pipes 21b, 22b when the bubbles are removed. In other words, the valve assemblies 100, 
200, 300 selectively close the pipes 21b, 22b such that the bubbles are not leaked. The 
joint assembly 400 assists the valve assemblies 100, 200, 300 and fimctions to finally 

2 0 close the pipes 21b, 22b such that the bubbles are not leaked. 

While the present invention has been described and illustrated herein with 
reference to the preferred embodiments thereof, it will be apparent to those skilled in 
the art that various modifications and variations can be made therein without departing 
fi-om the spirit and scope of the invention. Thus, it is intended that the present invention 

2 5 covers the modifications and variations of this invention that come within the scope of 
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fhe appended claims and their equivalents. 

INDUSTRIAL APPLICABILITY 

The washing machine according to the present invention has a valve assembly 
5 for closing tiie pipe connected to the tub. The valve assembly prevents bubbles from 
being leaked to the outside. A joint assembly which is additively installed in the 
washing machine of the present invention prevents leakage of the bubbles completely 
along with the valve assembly. Accordingly, the washing machine of the present 
iavention is not contaminated by the leaked bubbles. 

10 In addition, as aforementioned above, it is requested that detergents having different 
bubble amounts be used depending on the types (front loading or top loading) of the 
washing machine. However, since the washing machine of the present invention blocks 
the leakage of the bubbles to the outside, even the detergent having a much bubble 
generation amount can be used for the washing of laundry. In other words, the washing 

15 machine of the present invention can use detergent freely regardless of the bubble 
generation amount. Accordingly, since a user has no need of selecting detergent 
depending on the types of the washing machine, the washing machine of the present 
invention provides the user witii convenience. 



t 
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What is claimed is: 

1 . A washing machine comprising: 
a housing; 

a tub installed inside the housing, for storing washing water, the tub including 
5 at least one opening and at least one pipe connected with the opening; 

a drum installed inside the tub and configured to wash laundry; and 
cutoff means for preventing bubbles generated in the drum and the tub from 
being leaked to an outside through the opening and the pipe. 

10 2. The washing machine of claim 1, wherein the opening is an inlet 

opening for feeding washing water from an extemal water feed source within the tub 
and the pipe is an inlet pipe connected with the inlet opening. 



3. The waslung machine of claim 2, wherein the opening is a ventilation 
15 opening for inflowing extemal air into the tub and the pipe is a ventilation pipe 

connected with the ventilation opening. 

4. The washing machine of claim 1, wherein the cutoff means comprises 
a valve assembly installed in the opening, for selectively opening and closing the pipe 

2 0 such that the bubbles generated in the drum and the tub are not leaked to the outside. 

5. The washing machine of claim 4, wherein the valve assembly 
comprises: 

a valve installed in the opening and configured to ascend by the bubbles; and 
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a guide provided in the opening, for guidicg the movement of the valve. 

6. The washing machine of claim 5, wherein the valve assembly is 
provided in the opening and is installed within an extension pipe coupled with the pipe. 

5 

7. The washing machine of claim 5, wherein the valve is smaller than the 
opening and is larger than the diameter of the pipe. 



8. The washing machine of claim 5, wherein the pipe has a diameter that 
10 is partially reduced adjacent to the opening such that the pipe is stably closed by the 
valve. 



9. The washing machine of claim 8, wherein the pipe has a rib inwardly 
extended from an inner circumferential surface thereof. 

15 

10. The washing machine of claim 8, wherein the pipe is a corrugated tube 
or a bellows tube having a plurality of corrugations. 



1 1 . The washing machine of claim 5, wherein the valve is a floating body 
2 0 with a predetermined size. 



12. The washing machine of claim 11, wherein the floating body has a 
circular section. 



25 



13. The washmg machine of claim 11, wherein the guide is a plurahty of 
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ribs extended from the inner circumferential surface of the opening by a predetermined 
length. 

14. The washing machine of claim 13, wherein the rib is extended to have 
5 a predetermined interval from the valve. 

15. The washing machine of claim 13, wherein the rib has an extending 
portion extended from an end thereof, for supporting the valve. 

10 16. The washing machine of claim 5, wherein the valve comprises: 

a floating body with a predetermined size; and 
aa elastic member enclosing the floating body. 

17. The washing machine of claim 16, wherein the floating body is made 
15 of Styrofoam and the elastic member is made of rubber. 

18. The washing machine of claim 16, wherein the floating body has a 
circular section. 

20 19. The washing machine of claim 18, wherein the valve has a beveled 

upper surface. 

20. The washing machine of claim 1 9, wherein the valve is a conic type. 



25 



21. 



The washing machine of claim 16, wherein the guide is a plurality of 
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ribs extended fiom an inner circumferential surface of the opening by a predetermined 
length. 

22. The washing machine of claim 21, wherein the respective ribs are 
extended to have a predetermined interval fiom the valve. 

23. The washing machine of claim 21, wherein the respective ribs have an 
extending portion extended from an end thereof, for supporting a lower portion of the 
valve. 

24. The washing machine of claim 23, wherein the valve further comprises 
an extending portion extending from a lower portion of the floating body and inserted 
between the extending portions of the respective ribs. 

25. The washing machine of claim 24, wherein an interval between the 
valve and the rib is greater than an interval between the extending portion of the valve 
and a stepped portion of the rib. 

26. The washing machine of claim 5, wherein the valve comprises: 
a floating body having a convex surface; and 

an axial part extending from a lower portion of the floating body so as to be 

guided by the guide. 

27. The washing machine of claim 26, wherein the floating body is a 
hemispherical cell. 
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28. The washing machine of claim 26, wherein the floating body further 
comprises a flange horizontally extended from an edge thereof. 

5 29. The washing machine of claim 26, wherein the axial part is a hollow 

shaft. 

30. The washing machine of claim 26, wherem the axial part comprises an 
outer circumferential surface covered with an elastic material layer. 

10 

3 1 . The washing machine of claim 26, \^erein the guide comprises: 

a hub movably accommodating the axial part and supporting a lower portion of 
the floating body; and 

a plurality of ribs extended between an outer circumferential surface of the hub 
1 5 and an inner circumferential surface of the opening. 

32. The washing machine of claim 30, wherein the rib has a length which 
is constant at a location adjacent to the inner cii'cmnferential surface of the opening and 
increases at a location adjacent to the outer circumferential surface of the hub. 

20 

33. The washing machine of claim 26, wherein the valve further comprises 
an elastic member provided on an outer circumferential surface of the axial part and 
positioned between the hub and the floating body. 



25 



34. The washing machine of claim 33, wherein the elastic member 
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comprises a buffer protrusion formed at a lower end thereof. 

35. The washing machine of claim 5, wherein the valve assembly further 
comprises a plate member installed at a lower portion of the valve, for partially closing 
the opening. 

36. The washing machine of claim 35, wherein the plate member is a 
circular plate type. 

37. The washing machine of claim 36, wherein the plate member has a 
size that is equal to or greater than the section of a lower portion of the valve. 

38. The washing machine of claim 35, wherein the plate member further 
comprises: 

at least one leg vertically extended from the lower surface thereof; and 
a hook formed at an end of the leg and fixed to a part of the guide. 

39. The washing machine of claim 1, wherein the cutoff means further 
comprises a joint assembly for fixing the pipe to the housing and partially closing the 
pipe such that the bubbles are not leaded to the outside. 

40. The washing machine of claim 39, wherein the joint assembly 
comprises: 

a penetration hole formed in the housing; and 

an extension pipe including a vertically extended inner barrier rib inserted into 
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the penetration hole and coupled with the pipe. 

41. The washing machine of claim 40, wherein the penetration hole 
comprises a rib vertically formed at a circumference thereof, and the extension pipe 

5 comprises a flange configured to be in contact with the housing. 

42. The washing machine of claim 4 1 , wherein the penetration hole further 
comprises at least one cutout portion, and the extension pipe further comprises at least 
one hook formed at a predetermined interval on an outer circumferential surface thereof 

1 0 and inserted into the cutout portion. 

43. The washing machine of claim 42, wherein the extension pipe further 
comprises a plurality of protrusions formed on the flange, and a plurality of auxiliary 
penetration holes into which the plurality of protrusions are inserted are formed at a 

1 5 circumferential portion of the penetration hole. 

44. The washing machine of claim 43, vsdierein the protrusions further 
comprise a cylindrical type protrusion or a hemispherical type protrusion. 

2 0 45. The washing machine of claim 43, wherein the extension pipe further 

comprises a cutout groove formed around the protrusion and having a predetermined 
length such that the protrusion is elastically connected with the flange. 
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